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[SUBJECT] 

This invention relates to an electric water 
heater. It is maintaining a low heat-retention 
electric power for a long period of time. 

[SOLUTION] 

By arranging the vacuum heat insulating 
material 20 which sealed a space between the 
heat-resistant laminate films 24 arranging a 
core material 22 to be vaccum, a high heat 
insulating property can be kept for a long period 
of time. The low heat-retention electric power of 
an electric water heater can be kept for a long 
period of time. 



20-*&lffttt 
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[CLAIMS] 



[CLAIM 1] 

A water reserving container, a heater which 
heats water in this water reserving container, 
and a hot water path which flows water 
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externally are provided. It has the vacuum heat 
insulating material which sealed the space 
between the heat-resistant laminate films 
arranging the core material in vacuum. The 
above-mentioned laminate film consists of a 
sealing layer, a gas barrier layer, and a 
protective layer. It is the above electric water 
heater. 

[CLAIM 2] 

Aluminium is used as a gas barrier layer. The 
polypropylene unextended as a sealing layer 
was used for one side of aluminium. The 
electric water heater of Claim 1 . 



[CLAIM 3] 

Aluminium is used as a gas barrier layer. A 
polypropylene unextended as a sealing layer is 
used for one side of an above-mentioned gas 
barrier layer. Polyester and nylon are used for 
another above-mentioned gas barrier layer side 
as a protective layer. The heat-resistant 
laminate film which uses nylon as the outermost 
layer is used. The electric water heater of Claim 
1 or a Claim 2. 



[it#Jl4] [CLAIM 4] 

J&Wb Lt^v'!) Tne synthetic silica was used as a core 

H^jg 1 ^ ^t^-fg 2 ^ (4 material. The electric water heater of claim 1 , a 



Claim 2, or Claim 3. 
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[CLAIM 5] 

The heat-sealing part of a vacuum heat 
insulating material is bent so that it may become 
near the outer side of an electric water heater. 
The electric water heater in any one of Claims 
1-4. 
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[CLAIM 6] 

A electric water heater in any one of Claims 1 -5, 
in which the gas barrier layer which has 



01/07/19 



5/36 



(C) DERWENT 



JP11-309069-A 



DERWENT 
* 



THOMSON SCIENTIFIC 



V 7M&M\/*1tZk %W$Lb1~ aluminium foil was used. 

5ft*gl~5Vvf*i,j&»lJgK: 



[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 



mw(Dm-tz>&mttm [technical field] 

^^^{S, MM-^^&ffiteifX* This invention relates to the electric water 

$km<Dmzw&-rzmnmm neater which su pp |ies hot water for drinks at 



home or office, etc. 
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[PRIOR ART] 

If an electric water heater puts water and a 
power supply is connected, hot water can boil 
and the water is kept at a constant temperature. 
Therefore, hot water for infantile milk etc. is 
used for various applications other than 
applications, such as tea and coffee. 

Moreover, hot water needs to be retained for 
a long time. 

Therefore various heat insulating materials 
have been used. 

As a PRIOR ART, that which used an 
inorganic heat insulating material and inorganic 
metal reflecting plates, such as the heat 
insulating material and the glass wools of an 
organic type, such as urethane, and a ceramic 
wool, and that g which made between glass or 
metal double containers the vacuum are 
mentioned. 

[0003] 



m 



[PROBLEM ADDRESSED] 

However, as for the heat insulating material of 
organic types, such as urethane, the 
temperature of an electric water heater rises to 
about 100 degree C. Therefore, a heat 
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insulating material degrades. 

A thermal insulation becomes very bad. 
There was the above-mentioned problem. 

Furthermore, since an injection-molding 
foaming is performed, recycling is very 
impossible. There was a problem that 
environmental load is heavy. 

Moreover, the heat insulating material of the 
inorganic type is excellent in a durable 
capability. 

However, there are problems that a heat 
insulating property is low, and that the fine fiber 
etc. occurred from the surface, a hand is prickly 
at the time of handling, and it is hard to carry out 
handling. There was the above-mentioned 
problem. 

Moreover, if a thermal insulation is low, the 
heat-retention electric energy of an electric 
water heater will become large. There is a 
problem which uses many energy. 

Furthermore, glass and a metal double 
container bear a vacuum, and since , • * 
strength is required, they become thing very 
heavy. Moreover there was a problem that it can 
make only the shape also with the shape near a 
circle or a bulb. 



[0 0 0 4] 
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[SOLUTION OF THE INVENTION] 

This invention tends to solve such a subject. 

Water reserving container, a heater which 
heats water in this water reserving container, 
and a hot water path which flows water 
externally are provided. It has the vacuum heat 
insulating material which sealed to the vacuum 
between the heat-resistant laminate films 
arranging the core material. An above- 
mentioned laminate film consists of a sealing 
layer, a gas barrier layer, and a protective layer. 
By thus making an electric water heater, the 
electric water heater which is handled 
completed easily and maintains high thermal 
insulation without degradation with various 
shapes is realizable. 
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[0005] 

And, according to above-mentioned invention, 
between the heat-resistant laminate films 
arranging the core material is sealed in vacuum. 
The inside of this heat insulating material is 
maintained in vacuum. 

Therefore the heat insulating property is very 
excellent. 

The heat-resistant laminate film has heat 
resistance. 

Therefore it does not deteriorate over time. 

Moreover, the core material is covered by the 
heat-resistant laminate film. 

Therefore it does not touch a hand directly. It 
is very easy to carry out operation. 

Moreover, since shapes, such as a flat plate, 
are also made, it can be used by various site of 
an electric water heater. 

Since an electric water heater maintains hot 
water at high temperature, the high heat 
insulating material of a heat insulating property 
is very effective. 

Furthermore, since it can dismantle and 
partition easily, recycling and an environmental 
load can make it very small. 



[0 0 0 6] 
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[Embodiment] 

In order to solve an above-mentioned subject, 
the invention of Claim 1 is provided with water 
reserving container, the heater which heats 
water in this water reserving container, and the 
hot water path which overflows water externally. 
It has the vacuum heat insulating material which 
sealed to the vacuum between the heat- 
resistant laminate films which have arranged 
the core material. 

An above-mentioned laminate film consists of 
a sealing layer, a gas barrier layer, and a 
protective layer. It made the above-mentioned 
electricity water heater. 

Thereby, the heat insulating property of 
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vacuum heat insulating material is high, it is 
light, and its handleability is good. Therefore, 
compared with the heat insulating material of 
inorganic type, such as the heat insulating 
material of organic types, such as urethane, 
and a glass wool, a heat-retention electric 
power is small. Compared with a vacuum 
double container, it is light. The electric water 
heater of the above is realizable. 

Furthermore, a vacuum heat insulating 
material can realize the electric water heater 
which can be recycled. 

[0007] 

Moreover, invention of a Claim 2 makes the 
electric water heater which used the 
unextended polypropylene to one side of 
aluminium as a sealing layer, using aluminium 
as a gas barrier layer. 

And, using aluminium as a gas barrier layer 
protects an approach of gas to a vacuum layer. 
Heat resistance improves by utilizing a 
unextended polypropylene as a sealing layer. 

Therefore the electric water heater in which a 
heat insulating property does not degrade long 
period of time is realizable. 



[0008] 

Moreover, invention of Claim 3 uses aluminium 
as a gas barrier layer. A polypropylene 
unextended as a sealing layer is used for one 
side of an above-mentioned gas barrier layer. 
Polyester and nylon are used for another 
above-mentioned gas barrier layer side as a 
protective layer. The heat-resistant laminate film 
which made nylon outermost layer was used. It 
made the above electric water heater. 

And, heat-resistant strength of the whole 
laminate film is raised by using polyester for the 
protective layer which touches aluminium. Also 
the crack initiation of aluminium etc. can be 
prevented. 

Moreover, the capability with a flaw -proof in 



01/07/19 



9/36 



(C) DERWENT 



JP11-309069-A 



DERWEBNDT 



THOMSON SCIENTIFIC 



<D3rCfift<, 7/1-5 ~? AGO 
[0 0 0 9] 



[0 0 10] 

t - h */-ivU%* «fc t> l&MffiiJ 



the case of the mount to an electric water 
heater or removal improves by using nylon for 
outermost layer. 

By these, a vacuum heat insulating material 
tends to be attached and removed. 

Furthermore the durability at the time of using 
an electric water heater can be maintained long. 



[0009] 

Moreover, invention of Claim 4 was made into 
the electric water heater which used the 
synthetic silica as a core material. 

Degradation thermal also as a vacuum heat 
insulating material can be prevented, without 
making thermal degradation of a core material 
occur by using a synthetic silica as a core 
material. 

Thereby, a heat insulating property can be 
made to maintain for a long period of time in the 
case using it by the electric water heater. 



[0010] 

Moreover, invention of Claim 5 was made into 
the electric water heater which fractured the 
heat-sealing part so that it might become the 
exterior of an electric water heater near. 

The rate of clothing of a net heat-insulation 
section can be improved by fracturing a heat- 
sealing part. 

Furthermore, a heat-sealing part can be more 
set to a low-temperature side by fracturing 
outside. 

Therefore degradation of a heat insulating 
material can be suppressed further. 



01/07/19 



10/36 



(C) DERWENT 



DERWENT 

JP11-309069-A * 



THOMSON SCIENTIFIC 



[0011] 

Ltch<DX 

l x r >\s % =■ * a % &m m -t z> 
mm* mLx%z>(vxhz> 0 



[0011] 

Moreover, invention of Claim 6 used the gas 
barrier layer which has aluminium foil. 

The above-mentioned was made into the 
electric water heater by which it is 
characterized. 

And, aluminium foil is used as a gas barrier 
layer. When using an electric water heater, it 
was compatible in the retaining of the vacuum 
of a heat insulating material, and heat leak 
thereby. A heat insulating property is high. 
There is no performance degradation. The 
above heat insulating material is realizable. 



[0 0 12] 
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[Example] 

Hereafter, the Example of this invention 
demonstrated with reference to a drawing. 



is 



[0 0 13] 

-(omrnm * m ^m^^xmrn 
-f5o iim^t, ltem^c 

w-trn^^) x\ ftmzmzvr 

Wi-tZ>fo% 18 4 mm, W. £ 2 
5 0 mm <Dftfrm&&2 (£IT 

"im^m^tz.±. : mxhz> 0 5f± 
±m\zWLft htitcmMm^xh 
-i&te^feszmmLxm 
&2fHtmmLx&<9, fl&JBti 



[0013] 

(Example 1) The first Example of this invention 
is hereafter demonstrated based on a figure. 

In Figure 1, 1 is the main body (a main body 
is only called below) of an electric water heater. 
It has a water reserving container 2 (the 
container 2 is only called below) of the internal 
diameter of 184 mm and the depth of 250 mm 
which stores hot water in the inside. 

3 is the inner stopper installed so that the 
opening of a container 2 might be sealed. 

Moreover, 4 is the top cover which covered 
the upper part of a main body 1 openably. 

5 is the steam route provided to the top cover. 
An one end penetrates the inside stopper 3 and 
is connecting it in a container 2. 

The other end is connecting with atmosphere. 

6 is a water leak prevention valve, and is 
arranged in the steam route 5. It will interupt the 
steam route 5 at the time of a fall. 
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[0014] 

Here, the steam route 5 is bent intricately. 

When water of a container 2 boils that is the 
pressure inside a container 2 becomes higher 
comparing with atmosphere, steam is 
discharged out of a main body through the 
steam route 5. 

However, it is the constitution which outer air, 
the water surface in a container 2, and air 
between top covers 4 (it calls bashful below) do 
not mix easily. 



[0015] 

7 is the motor provided to the bottom part 
between a main body 1 and the container 2. 8 is 
the pump actuated by the motor 7. The suction 
opening 9 is connected with the bottom part of a 
container 2. 

10 is the discharge opening of a pump 8. It is 
connecting in the tap pipe of 11 which 
constitutes a part of hot water path. 

1 2 is a discharge outlet. 

A tapping is performed out of an electric 
water heater here. 

13 is a heater for a heating. 

The center section has fallen out in the shape 
of a doughnut, and the lower part of a container 
2 mounts. 

14 is a temperature detector. It is mounted on 
the lower part of a container 2 and center part of 
a heater 1 3. 

15 is a starting switch which drives a motor 7. 
It has the variable-resistance object and it 

operates through a rod 1 7 by pushing operation 
of a pushbutton 16. 

18 is a compressed type spring. This spring 
18 is energised so that a rod 17 may always be 
pushed up. 

19 is a control device. 

It receives the signal from the temperature 
detector of 14 and controls a heater 13 etc. 

20 is the vacuum-insulation material wound 
around the side of a container 2. 

The role which suppresses that the heat of a 
container 2 escapes from the side of a main 
body 1 is performed. 
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[0016] 

Here, the vacuum-insulation material 20 and the 
vacuum-insulation material 21 which were used 
are explained by a diagram. 

Fig. 2 shows the sectional view of the 
vacuum-insulation material 20. 

22 is the core material of a vacuum-insulation 
material. 

The core material 22 is housed in the inner 
bag 23. 

The inner bag 23 which supplied the core 
material 22 is supplied to the bag of the still 
heat-resistant lamination 24 by the vacuum. 
Lamination 24 consists of the sealing layer 25, 
the gas barrier layer 26, and the protective layer 
29. The protective layer 29 consists of the 
polyester layer of 27, and the nylon layer of 29. 



[0017] 

As for core material 22, heat conductivity of 
core material itself is small. A hole and gap 
need to be connected with the exterior. 

Organic, an inorganic material, etc. can be 
used as a core material 22. 

However, when using it by high-temperature- 
ization of an electric water heater etc., material 
which a gassing does not carry out is required. 

There are pearlite, a shirasu-ballon, etc. as 
material which a gassing does not carry out. 

However, in this Example, the synthetic silica 
was used as a core material 22. 

Since a particle is very fine, a synthetic silica 
has the very small heat conductivity of a 
particle. 

Furthermore, if it is the pressure of 1 0 or less 
torrs, it is not based on a pressure but very 
small heat conductivity is shown. It is a material 
very suitable on the conditions of the big 
molecular motion of air in high-temperature- 
ization. 

Furthermore, it is the component which is 
present in nature mostly. 
Therefore the load opposing to an 



01/07/19 



13/36 



(C) DERWENT 



JP11-309069-A 



DERWENT 

*— 

THOMSON SCIENTIFIC 



5A$ft>^?£l;i'h£ < ®.Wik<D environment is also very small, and the used 
&L3 , b;>e£f8i¥T*fo3 0 process is also very simple. 



[0 0 18] 

fcfc, iterate LfcSfcm^ 

b<n<&xmt>tiX 
<7)T*fc5 0 v'-zi'jf 2 5 

tt©7 s*- h 2 4 9 -a- 



[0 0 19] 

roast 0 o°c-e 

ffiffl U 3 0 (7?MT* t - h > 

u y^mw^mxh 5 cot* 
X£$r??Mtf ro#*^ yri^L 



[0018] 

In addition, for dealing with it usually, powder 
soared by the powder, the short fibre, etc. at the 
core material listed by the above. 

It is stuck in a hand. The irritation which was 
prickly is given. It is very hard to handle. 

However, this Example covers with the bag of 
a lamination in the vacuum heat insulating 
material of a publication. 

Therefore powder does not soar or gives an 
irritation to a hand. Handling is very excellent. 

The sealing layer 25 has the role which holds 
the vacuum inside by laminating the heat- 
resistant lamination 24. 



[0019] 

As a sealing layer, it heat seals easily. 

However, since it becomes in temperature of 
about 100 degree C in an electric water heater, 
it does not need to degrade at 100 degree C. 
Consequently in this example, a polypropylene 
unextended as a sealing layer 25 is used. 

It is heat sealing by the position of 30. 

Because heat resistance was required for this 
polypropylene, it raised the degrees of 
crystallinity by the homopolymer. 

Aluminium foil was used as a gas barrier 
layer 26. 

A gas barrier layer has the role which 
interrupts the gas which permeates resin of a 
heat-resistant laminate film. 

It is so reliable that the interruption material of 
gaseous permeation is thick. 

However, since a heat conduction is so small 
that it is thin in order to use it as a gas barrier 
layer of a vacuum heat insulating material, a 
heat insulating property improves. 

Then, in this Example, 5-6-micrometer 
aluminium foil was used as a gas barrier layer 
26. 
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[0020] 

A protective layer 29 has the role from which the 
sealing layer 25 and the gas barrier layer 26 are 
protected. 

The polyester layer 27 has been arranged to 
the position which touches directly the gas 
barrier layer of a protective layer 29. 

In this Example, the polyethylene 
terephthalate (henceforth PET) was used as a 
polyester layer 27. 

Since PET is excellent heat-resistant, it is 
very suitable as a protective layer of an electric 
water heater. 

Furthermore the nylon layer 28 is arranged to 
the outermost layer of a protective layer 29. 

Since nylon has a hygroscopic property, it is 
not usually arranged to outermost layer. 

It is for a laminate film to deform according to 
the moisture absorption of nylon. 

However, in an electric water heater, it is few 
to touch the indifferent water and steam. 

In an electric water heater, the time of a 
mount and possibility that remove, sometimes 
contact mostly with the other component etc., 
and a flaw is attached are high. 

However, since the slip capability of nylon is 
high, it is few that a flaw is attached. 

Moreover, by arranging nylon which tends to 
slide on outermost layer, it can mount smoothly 
and an assembly capability improves. 

Furthermore to nylon, tensile strength also 
has the high capability. 

Therefore, since it has the capability with 
which are extended when stuck in protrusion, 
and a hole seldom gets bored, it is very 
important to arrange nylon to outermost layer as 
a heat-resistant laminate film of the vacuum 
heat insulating material used for an electric 
water heater. 
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[0021] 

Moreover, the shape in the flat plate of a 
vacuum heat insulating material 21 is shown in 
Figure 3. 

32 is a part which has a thermal insulation as 
a vacuum heat insulating material in the part 
containing the core material 22. 

It is a heat-sealing part, and since 32 has the 
part 30 in the sealing layer 25 is carrying out the 
welding, it is a part in which the core material is 
not contained. 

The vacuum heat insulating material 21 is 
carrying out the rectangular shape. 

In case it winds around a container 2, a heat- 
sealing part is fractured. 

As shown in Figure 4 at this time, a heat-sealing 
part is made to come to a cylindrical outer side. 

It winds around a container 2. 

If it does in this way, since the heat-sealing 
part 32 of a heat-resistant lamination does not 
touch the container 2 containing boiling water 
directly, it can perform durable degradation still 
small. 



[0022] 

Hereafter, an operation of this example is 
explained. 

If it supplies electricity after putting water into 
a container 2, the water temperature in a 
container 2 will be measured in the temperature 
detector 14, the signal will be sent to a 
controller 19, and a controller will begin to start 
the electricity flow of a heater 13. 

Boiling of water in a container 2 terminates 
the electricity flow to a heater 13. 
After that, the signal from the temperature 
detector 14 is received. 

A controller 19 is controlled so that the 
temperature of a container 2 twists a heater 1 3 
to a constant temperature. 

A pushbutton 16 is pushed when performing 
a tapping. 

A motor 7 operates. 
With a pump 8, water in a container 2 is 
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discharged and utilized out of an electric water 
heater from a discharge outlet 12 through the 
tap pipe of 11. 
The example of experiment is shown below. 

[0023] 

Experimental example 1> Above mentioned 
electricity water heater (a vacuum heat 
insulating material is called in this example of 
experiment), That which removed the vacuum 
heat insulating material 20 of an above- 
mentioned electricity water heater (a heat- 
insulating-material none is called in this 
example of experiment), That which used the 
urethane foam (a urethane heat insulating 
material is called in this example of experiment) 
instead of the vacuum heat insulating material 
20, and that (a glass-wool heat insulating 
material is called in this example of experiment) 
which used the glass wool were prepared. 

[0024] 

Water was put into these electric water heaters, 
and the initial stage and the heat-retention 
electric power of durable back (3500 times 
usage back) were measured. 

In addition, heat-retention water temperature 
is 97 degree C. Atmospheric temperature is 20 
degree C. 

The measurement was performed after 
reaching a sufficient equilibrium state. 

The heat conductivity and the heat-retention 
electric power of a heat insulating material are 
shown a result in (Table 1 ). 

[0025] 



[Table 1] 
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[0026] 

Thus, that which used the vacuum heat 
insulating material can be suppressing a heat- 
retention electric power low. 

Furthermore as for a urethane heat insulating 
material, the increase in a heat-retention 
electric- power of durable back is seen. 

However, it was proved that the electric water 
heater which a vacuum heat insulating material 
does not have the degradation by durability, 
either, and used the vacuum heat insulating 
material was effective. 

Thus by using a vacuum heat insulating 
material, the few electric water heater of a heat- 
retention electric power is realizable. 

[0027] 

Experimental example 2> Above mentioned 
electricity water heater (CPP goods are called in 
this example of experiment), That which used 
the low-melting-point polypropylene as a 
sealing layer 25 of the laminate film 24 of a 
vacuum heat insulating material 21 in the above 
electricity water heater (low-melting-point CPP 
goods are called in this Example), That which 
used the high density polyethylene instead of 
the polypropylene as a sealing layer 25 of the 
laminate film 24 of a vacuum heat insulating 
material 21 in the above electricity water heater 
(HDPE goods are called in this Example), and 
that (PAN goods are called in this Example) 
which used polyacrylonitrile instead of the 
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polypropylene as a sealing layer 25 of the 
laminate film 24 of a vacuum heat insulating 
material 21 in the above electricity water heater 
were prepared. 



[0028] 

Water was put into these electric water heaters, 
and the initial stage and the heat-retention 
electric power of durable back (3500 times 
usage back) were measured. 

In addition, 97 degree C and atmospheric 
temperature of heat-retention water 
temperature are 20 degree C. 

The measurement was performed after 
reaching a sufficient equilibrium state. 

A result is shown in (Table 2). 

[0029] 



[£2] 
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fc<0tti»&kfciftM2l*M6< can also be suppressing a heat-retention 
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electric power low. 

As for the low melting point CPP, HDPE 
goods, and PAN goods, the increase in heat 
conductivity and the increase in a heat-retention 
electric power are seen in durable back. 

As for a low-melting-point polypropylene, a 
polyethylene, or polyacrylonitrile, this causes 
thermal deterioration in the temperature 
environment of an electric water heater. Since 
the vacuum of an initial stage could not be held, 
the reduction of a heat insulating property 
generated. 

Thus when using a vacuum heat insulating 
material by the electric water heater, it was 
proved that the unextended polypropylene 
which raised the degrees of crystallinity by the 
homopolymer was suitable as a sealing layer 
25. 

Thus the vacuum heat insulating material 
which used the unextended polypropylene 
which raised the degrees of crystallinity by the 
homopolymer as a sealing layer 25 is used. The 
electric water heater of a low heat-retention 
electric power can be realized, without carrying 
out thermal deterioration. 
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[0031] 

<The example 3 of experiment Above 
mentioned electricity water heater (6 
micrometer aluminium foil article is called in this 
example of experiment), That which used the 
50-micrometer polyethylene terephthalate 
instead of aluminium foil as a gas barrier layer 
26 of the laminate film 24 of a vacuum heat 
insulating material 21 in the above electricity 
water heater (aluminium less goods are called 
in this Example), that which used 25- 
micrometer aluminium as a gas barrier layer 26 
of the laminate film 24 of a vacuum heat 
insulating material 21 in the above electricity 
water heater (25 micrometer aluminium goods 
are called in this Example), and that (vapour- 
deposition aluminium goods are called in this 
Example) which used vapour-deposition 
aluminium of 0.5 micrometer instead of 
aluminium foil as a gas barrier layer 26 of the 
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[0032] 

Water was put into these electric water heaters, 
and the initial stage and the heat-retention 
electric power of durable back (3500 times 
usage back) were measured. 

In addition, heat-retention water temperature 
is 97 degree C. Atmospheric temperature is 20 
degree C. 

The measurement was performed after 
reaching a sufficient equilibrium state. 
A result is shown in (Table 3). 

[0033] 
[Table 3] 
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[0034] 

Thus since that which does not use aluminium 
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as a gas barrier layer was not able to hold a 
vacuum, the heat-retention electric power of an 
electric water heater increased it greatly by the 
endurance test. 

0. The thing using vapour-deposition 
aluminium of 5 micrometer has large 
degradation then in the service condition of an 
electric water heater compared with the thing 
using aluminium foil. 

That which used aluminium foil or aluminium 
shows an effective gas barrier. 

Degradation of a heat insulating material can 
be suppressed to durable back. 
However, if the thickness of aluminium is thick, 
the heat transmitted in the surface of a heat 
insulating material will become large. 

The insulating ability as a heat insulating 
material becomes bad. 

Therefore, as a gas barrier layer used for the 
laminate film of the vacuum heat insulating 
material of an electric water heater, aluminium 
is indispensable. It can be said that aluminium 
foil is still desirable. 

Thus by using the vacuum heat insulating 
material which used aluminium as a gas barrier 
layer, the electric water heater which can 
maintain a low heat-retention electric power is 
realizable. 

Furthermore, the electric water heater which 
can maintain a still low heat-retention electric 
power is realizable by using aluminium foil. 
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[0035] 

Experimental example 4> Above mentioned 
electricity water heater (synthetic silica goods 
are called in this example of experiment), That 
which used urethane instead of the synthetic 
silica as a core material 22 of the vacuum heat 
insulating material 20 of an above-mentioned 
electricity water heater (urethane core-material 
goods are called in this example of experiment), 
That which used the glass wool instead of the 
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synthetic silica as a core material 22 of a 
vacuum heat insulating material 20 (glass core- 
material goods are called in this example of 
experiment), and that (pearlite goods are called 
in this example of experiment) which used the 
natural pearlite instead of the synthetic silica as 
a core material 22 of a vacuum heat insulating 
material 20 were prepared. 



[0036] 

Water was put into these electric water heaters, 
and the initial stage and the heat-retention 
electric power of durable back (3500 times 
usage back) were measured. 

In addition, heat-retention water temperature 
is 97 degree C. Atmospheric temperature is 20 
degree C. 

The measurement was performed after 
reaching a sufficient equilibrium state. 

The heat conductivity and the heat-retention 
electric power of a heat insulating material are 
shown a result in (Table 4). 

[0037] 
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[0038] 

Thus degradation of urethane core-material 
goods due to durability is large, and a heat- 
retention electric power is increasing. 

The thermal insulation of an initial stage of 
glass core-material goods or pearlite goods is 
also large compared with synthetic silica goods. 

However, degradation of a heat resistance is 
also intense. 

As for an initial stage, the initial stage of 
internal pressure of any sample is 1 Torn 

Durable back was 10 Torr. 

In an electric water heater, a vacuum heat 
insulating material becomes high-temperature 
atmosphere. 

In a high temperature service, a gaseous 
diffusion becomes large. 

It is because the approach opportunity of the 
gas to a vacuum part increased. 

However, a synthetic silica shows a high 
thermal insulation, even when an internal 
pressure increases. 

Therefore, as a vacuum heat insulating 
material used for an electric water heater, a 
synthetic silica can call the effectiveness. 

Thus, the electric water heater which can 
maintain a low heat-retention electric power by 
considering as the vacuum heat insulating 
material using the synthetic silica as a core 
material is realizable. 
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[0039] 

<The example 5 of experiment Above 
mentioned electricity water heater (outer chip- 
box goods are called in this example of 
experiment), and that (inside bent goods are 
called in this example of experiment) which 
inserted in the heat-sealing part of the vacuum 
heat insulating material 20 of an above- 
mentioned electricity water heater inside were 
prepared. 

[0040] 

Water was put into these electric water heaters, 
and the initial stage and the heat-retention 
electric power of durable back (3500 times 
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reaching a sufficient equilibrium state. 
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shown a result in (Table 5). 
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[0043] 

Thus, inside bent goods 
degradation by durability, 
electric power is increasing. 

Since a heat-sealing part was always 
exposed to high temperature, it melted and the 
gas approached into the vacuum part. 

Therefore, it is important for the vacuum heat 
insulating material used for an electric water 
heater to fracture so that a heat-sealing part 
may sound outside. 

Thus, the electric water heater which can 
maintain a low heat-retention electric power by 
considering as the vacuum heat insulating 
material which fractured the heat-sealing part 
outside is realizable. 
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[0044] 

<The example 6 of experiment Above 
mentioned electricity water heater (the 4 layers 
goods of nylon are called in this example of 
experiment), That which used only PET as a 
protective layer 29 of the vacuum heat 
insulating material 20 of an above-mentioned 
electricity water heater (the 3 layers goods of 
PETs are called in this example of experiment), 
That which used only nylon as a protective layer 
29 of the vacuum heat insulating material 20 of 
an above-mentioned electricity water heater 
(the 3 layers goods of nylon are called in this 
example of experiment), That which used the 
thing which made nylon the aluminium side, and 
which made PET outermost layer as the 
protective layer 29 of the vacuum heat 
insulating material 20 of an above-mentioned 
electricity water heater (The 4 layers goods of 
PETs are called in this example of experiment) 
were prepared. 

[0045] 

It fractures so that it may become a heat-sealing 
part outside in these vacuum heat insulating 
materials. It makes a cylindric shape. 

It installed to the electric water heater. 

And, water was put into the electric water 
heater and the initial-stage heat-retention 
electric power was measured. 

After that, removal and the attachment of a 
vacuum heat insulating material are performed 
100 times. The heat-retention electric power of 
durable back (100 times insertion/removal 
arrival back) was measured. 

In addition, heat-retention water temperature 
is 97 degree C. Atmospheric temperature is 20 
degree C. 

The measurement was performed after 
reaching a sufficient equilibrium state. 

[0046] 

The heat conductivity and the heat-retention 
electric power of a heat insulating material are 
shown a result in (Table 6). 
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[Table 6] 
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[0048] 

Thus, the vacuum heat insulating material using 
any protective layer also showed the same 
capability in the initial stage, 
however, if severe handling is performed such 
as insertion/removal arrival 100 times, A 
protective layer gets damaged except the 4 
layers goods of nylon. A vacuous retaining 
becomes difficult. 

The heat-retention electric power of an 
electric water heater will increase. 

In this Example, a vacuum heat insulating 
material is bent cylindrical and used. 

It is made to deform like an electric water 
heater. 

Furthermore when the surface may be worn, 
it was proved that it was desirable to use nylon 
for a protective layer at PET and outermost 
layer. 

Thus by using the vacuum heat insulating 
material which used nylon at . PET and 
outermost layer for a protective layer, even if it 
receives external power, the electric water 
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heater which can maintain a low heat-retention 
electric power is realizable. 



[0049] 

(Example 2) Figure 2 has arranged the 
vacuum heat insulating material to the top cover 
' of an electric water heater. 

1-20 is the same as that of an example 1 . 

21 is a vacuum-insulation material for lids. 

It has the role which restrains permeation of 
the heat which passes through a top cover 4. 

The shape of the vacuum heat insulating 
material for lids 21 used in this Example is 
shown in Figure 6 with a top view. 

In order to avoid structures, such as the 
steam route 5, such a shape was prepared 
and used. 

The thickness of the vacuum-insulation 
material for lids 21 is about 1 cm. 

Such a shape cannot be made from a 
vacuous double container. Since permeation of 
the heat from a lid is large, the vacuum heat 
insulating material is very effective. 

The example of experiment is shown below. 

[0050] 

<The example 7 of experiment The electric 
water heater of this Example (a vacuum heat 
insulating material is called in this example of 
experiment), That which removed the vacuum 
heat insulating material 20 of the electric water 
heater of this Example (a heat-insulating- 
material none is called in this example of 
experiment), That which used the urethane 
foam (a urethane heat insulating material is 
called in this example of experiment) instead of 
the vacuum heat insulating material 20, and 
That (a glass-wool heat insulating material is 
called in this example of experiment) which 
used the glass wool were prepared. 

[0051] 

Water was put into these electric water heaters, 
and the initial stage and the heat-retention 
electric power of durable back (3500 times 
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degree C. 

The measurement was performed after 
reaching a sufficient equilibrium state. 
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electric power of a heat insulating material are 
shown a result in (Table 7). 

[0053] 
[Table 7] 
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[0054] 

Thus, that which used the vacuum heat 
insulating material can be suppressing a heat- 
retention electric power low. 

Furthermore, as for a urethane heat 
insulating material, the increase in a heat- 
retention electric power of durable back is seen. 

However, it was proved that the electric water 
heater which a vacuum heat insulating material 
does not have the degradation by durability, 
either, and used the vacuum heat insulating 
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[EFFECT OF THE INVENTION] 

From this Example, according to invention of 
Claim 1 , a water reserving container, the heater 
which heats water in this water reserving 
container, and the hot water path which 
overflows water externally are provided. It has 
the vacuum heat insulating material which 
sealed to the vacuum between the heat- 
resistant laminate films which have arranged 
the core material. 

The above-mentioned laminate film was 
made into the electric water heater which 
consists of a sealing layer, a gas barrier layer, 
and a protective layer. Handling is also very 
simple, and can be used in the part of various 
shapes, and a heat insulating property is further 
excellent. 

Therefore the few electric water heater of a 
heat-retention electric power can be obtained. 

[0056] 

Moreover, according to invention of a Claim 2, 
aluminium is used as a gas barrier layer. 

The polypropylene unextended as a sealing 
layer was used to one side of aluminium. Since 
there is almost no degradation of a heat 
insulating property, the electric water heater 
which can maintain a few heat-retention electric 
power for a long period of time can be obtained. 



[0057] 

Moreover according to invention of Claim 3, 
aluminium is used as a gas barrier layer. A 
polypropylene unextended as a sealing layer is 
used for one side of an above-mentioned gas 
barrier layer. Polyester and nylon are used for 
another above-mentioned gas barrier layer side 
as a protective layer. The heat-resistant 
laminate film which made nylon outermost layer 
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was used. 

Since it can consider as a heat insulating 
material strong against external power, the 
electric water heater which can perform 
insertion/removal arrival easily is realizable. 



[0058] 

Moreover, since it can make the heat insulating 
material which is further excellent in a durable 
capability by using a synthetic silica as a core 
material, the electric water heater which can 
maintain the heat-retention electric power low 
for a long period of time furthermore is 
realizable. 



[0059] 

Moreover, since the heat-resistance conditions 
of a heat-sealing part can be relaxed by 
fracturing a heat-sealing part so that it may 
become the outer side of an electric water 
heater near, it can consider as the heat 
insulating material which is excellent in the 
durable capability furthermore. Therefore, the 
electric water heater which can maintain a 
heat-retention electric power low further for a 
long period of time is realizable. 

[0060] 

Moreover, since a heat insulating property and 
an endurance are compatible by using 
aluminium foil as a gas barrier layer, the electric 
water heater which can maintain the low heat- 
retention electric power furthermore for a long 
period of time is realizable. 



[BRIEF EXPLANATION OF DRAWINGS] 



[Ell] 



[FIGURE 1] 

The cross-sectional chart of an electric water 
heater in the Example of this invention 
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[FIGURE 2] 

Sectional drawing of a vacuum heat insulating 
material in the Example of this invention 

[FIGURE 3] 

The flat-plate figure of a vacuum heat insulating 
material in the Example of this invention 

[FIGURE 4] 

The cylindric figure of a vacuum heat insulating 
material in the Example of this invention 

[FIGURE 5] 

The cross-sectional chart of an electric water 
heater in the other Example of this invention 
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[FIGURE 6] 

iF^M The flat-plate figure of the vacuum heat 
insulating material for lids in the Example of this 
invention 
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[EXPLANATION OF DRAWING] 

2 Water Reserving Container 

13 Heater 

20 Vacuum heat insulating material 

21 Vacuum-Insulation Material for Lids 

22 Core Material 

23 Inside Bag 

24 Heat-resistant Laminate Film 

25 Sealing Layer 

26 Gas Barrier Layer 

27 Polyester Layer 

28 Nylon Layer 

29 Protective Layer 



[FIGURE 1] 
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[12] [FIGURE 2] 
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[03] [FIGURE 3] 
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